generally made worse by use of the part, presents nothing to our ordinary methods of examination by which we can arrive at a diagnosis, and the aid often rendered by X-rays at such a time is simply invaluable.
The case that is more usually presented to us is that of a swelling of a bone, recently noticed, steadily enlarging, and attended with gradually increasing interference with the function of the part. The swelling of a sarcoma is usually a single swelling, it may project on more than one aspect of the bone, but it is continuous between these prominences, and they can be recognized as two or more bulgings of one and the same tumour. It is always, of course, absolutely fixed to the bone, and in the early stages it presents very slight, if any, nodulation of the surface.
A periosteal sarcoma exhibits a marked tendency to extend rapidly along and around the diaphysis, and to ensheath the bone. Later on it penetrates and replaces the bone, and leads to spontaneous fracture, and also invades the neighbouring muscles. Its surface, then, may be even or coarsely lobed; in consistence it is firm, especially when it has undergone chondrification or ossification. When such a tumour has developed all these features, and especially when its very rapid growth, and the occurrence of secondary growths in glands or lungs have shown its great malignancy, the diagnosis can present no difficulties. These arise when the growth is small, or departs in some striking way from the usual course. In a very small periosteal sarcoma the important features to recognize are its absolute fixity to the bone, its well-defined outline-for it stands up on the surface of the bone, and does not gradually shelve off like an inflanmatory swelling-and the absence of lobulation of the surface.
The earliest periosteal sarcoma that I remember to have seen was the case of a young man, aged 18, brought to me last May by Dr. Bergin, of Bristol. There was a history of tripping on the stairs nine weeks before I saw him, and again three weeks later; then a slight limp developed, and Dr. Bergin found a firm lump in the thigh which he hoped was a haematoma. With rest and counter-irritation it seemed at first to improve, but then the lump was found to be enlarging, and to be the seat of pain on quite trifling jars. I found a small elongated swelling on the anterior surface of the lower part of the shaft of the right femur, but small as it was its edge was abrupt, and stood well above the surface of the shaft of the bone. Had it been an inflammatory swelling, the edge would have been ill-defined and shelving. X-rays assisted us only so far as they showed the bone to be intact, and the lump to be a deposit of some kind on the surface of the bone. The patient refused to submit to amputation, and I therefore advised him to have radium inserted into the tumour. This gave me the opportunity of removing a portion of the growth for microscopical examination and of verifying the diagnosis. I may just say, in passing, that there is reason to believe that the use of radium has arrested this growth, and I hope it has cured the lad.
-A para-osteal lipoma may be very difficult to distinguish from a sarcoma if there is no accurate history. Although growing from the periosteum it is not so immovably fixed to the bone as is the sarcoma, its surface is finely lobulated, and its consistence is less firm than that of sarcoma. Covered over with a thick mass of elastic muscle, however, it is very difficult to recognize with certainty these features, and when the tumour has been only quite recently noticed, although really congenital in origin, the diagnosis may be so difficult as only to be established by an exploratory incision.
Another difficulty is that presented by a periosteal sarcoma growing out from the bone as a globular tumour, without showing any tendency to invade the periosteum extensively. Occurring at or near the end of a diaphysis, such a tumour resembles a chondroma or exostosis. I remember seeing a sarcoma of this kind on the inner side of a young woman's thigh; it was about the size of an orange. Here, again, an accurate history, if obtainable, will be of the utmost value; in its absence we have to depend upon such signs as the more even outline and the pain of the sarcoma, the extreme hardness and more pedunculated attachment of the exostosis, and its painlessness.
The difficulty is greater where the benign tumour acquires a broad and extensive attachment to the bone, for it then resembles a sarcoma much more closely. I have seen two such cases where difference of opinion was expressed; one of them was in a girl with a tumour of the uppeit end of the humerus; a surgeon had just seen her and had advised * immediate amputation of the entire limb, as he regarded the growth as a sarcoma. I found a large tumour of the upper end of the bone, very firm, with a sharply defined outline, but very nodular; it was attached to the bone immediately below the head, and did not extend ,down along the shaft. A skiagram showed an uneven growth of bone around the humerus. The extremely nodular character of the tumour, its very abrupt outline, and the absence of any tendency to grow down along the shaft, led me to advise that this was not a sarcoma but an osteoma, and that as it did not interfere with the movements of the shoulder-joint it might be left alone. I saw the patient a few years later; no further growth had occurred. Two years ago a man, aged 32, was under my care at Middlesex Hospital with a large tumour of the upper end of the right humerus. In this case, again, the tumour was very uneven; it was attached to the bone all round the upper end of the shaft, except for a finger's breadth on the inner side. Roughly it corresponded in extent to the surface beneath the deltoid muscle, but it projected both behind and in front of that muscle. It was entirely sessile, with a sharply defined outline, and, as I have said, had a very nodular surface. The man stated he had known of a lump in this situation for eight years, and that during the last few months it had rapidly enlarged, and it was now interfering with the movement of the arm. The skiagram showed that the humerus was not invaded with the tumour, which was a broadly attached, very nodular growth.
In spite of the suspicious history and appearance, the extremely nodular surface of the tumour led me to decide that this was not a sarcoma but a chondroma, and to advise removal of the tumour and not amputation. I saw the man last July; there was then no sign of recurrence of the growth. The pathologist reported that the tumour was a simple chondroma, calcified in places. The difficulties associated with the diagnosis of central sarcoma and myeloma are more frequent and are primarily due to the fact that we are unable to feel within the bone and to appreciate some of the essential features of the growth. Speaking generally, the diagnosis rests upon recognizing a disease which replaces the cancellous tissue of an epiphysis, then expands the thin shell of bone, and finally penetrates this and luxuriates in the tissue outside the bone. In its growth it exhibits a marked tendency to assume a more or less globular, or at least ovoid, outline, and does not as a rule invade a great length of the bone. This is a striking feature when contrasted with what is seen in periosteal sarcoma. The central sarcoma as distinguished from the myeloma shows more tendency to destroy bone; it expands the bone less, it penetrates it quicker, it luxuriates around it more rapidlv-in other words, it is a more active and more malignant growth. Then, too, it occurs at other situations than the epiphyses, and will rapidly cause spontaneous fracture of the shaft of a bone. Myeloma is less rapid in its growth, is long shut up within the expanded bone or tense periosteum; and it does not penetrate the articular cartilage and invade the neighbouring joint.
True expansion of the bone is a sign of the greatest importance, and the more limited the area of bone expanded, and the greater the degree of expansion, the more characteristic this sign, and the more likely is the tumour to be a myeloma rather than a sarcoma. The absence of new bone laid down on the surface of the enlarging bone is a striking distinction between a sarcomatous growth and a tuberculous, syphilitic, or inflammatory ostitis.
I have already pointed out that in the case of a central sarcoma in the earliest stage only the X-ray can demonstrate its presence. But the increasing growth of a sarcoma is attended with other features that enable us to identify it. In a myeloma particularly we notice the globular outline of the tumour and its expansion of the bone into a similar globular form. In no other disease is the globular expansion of an epiphysis carried to such a degree; the swelling shows no tendency to extend along the shaft, and to involve more and more of the length of the bone. The cancellous bone is rapidly destroyed, and the outer shell of bone is truly expanded; there is no real thickening of the bone from new deposit on its outer surface. This is a striking contrast to the condition found in tuberculous or coccal infection of an epiphysis. The yielding of the thin shell of bone under the compressing finger, giving the sensation of "egg-shell crackling," is occasionally felt; it can only be detected during one phase of the growth; the buckling in of the tensely stretched periosteum, when the outer shell of bone has been destroyed, is just as characteristic if the surgeon is fortunate enough to recognize it. Along with this expansion of the bone there is a similar change in the articular cartilage-it becomes flattened out over the growth, but its integrity is preserved long after that of the bone is lost, owing, no doubt, to its avascularity and to the extreme slowness of all nutritive changes in cartilage. There is the same absence of irritative change that there is in bone; adhesions do not form in the joint, and smooth movement of one bone over the other is preserved, its range being limited only by the disproportionate size of the articular surfaces.
As an illustration of a difficulty in diagnosis, I would mention a case of osteomyelitis fibrocystica sent to me at Middlesex Hospital five years ago with a diagnosis of sarcoma of the humerus made by a surgeon and confirmed by a radiographer. The patient was a boy, aged 13. I found an enlargement of the upper part of the diaphysis of the right humerus extending into the epiphysis, the bone formed an elongated swelling, and the skiagram revealed a considerable enlargement of the medullary cavity, with great thinning of the bone. I decided that this was not a sarcoma because of the tubular form of the dilatation of the bone-the absence of all globular growth. On cutting into the bone, I found the medullary cavity greatly enlarged and filled with pink serous fluid. I could not scrape away any cyst wall or trace of growth. The cavity gradually filled up, and the boy left the hospital with a sound arm.
Two features sometimes met with in sarcoma of bone call for special mention-they are pulsation and fluctuation. If pulsation is detected in a tumour of bone, it is, I believe, diagnostic of a myelomua or of a central sarcoma. In some cases the pulsation is very obvious, but in others it requires great care in the examination to detect it. The pulsation, felt when an artery is raised over a tumour beneath it is felt only along the line of the vessel, and often the contour of the artery can be recognized. The pulsation of an aneurysm is usually much more forcible than that in a sarcoma, and when it is arrested by compression of the artery above the aneurysm shrinks, or can be compressed by the hand, and is felt to becomne more tense and to fill out again when the compression of the artery is removed. A pulsating sarcoma merely ceases to pulsate when the main artery of the limb is controlled, and no change in its size or tension occurs. In most cases the pulsating sarcoma occurs in a situation where an aneurysm cannot arise, and the associated expansion of the bone affords a further ready means of distinction.
The extreme softness of some sarcomata may make them give the sensation of true fluctuation, and more often they are so elastic that it is difficult to distinguish them from fluid swellings; they are then liable to be mistaken for an abscess or a cyst. The absence of inflammatory phenomena, the expansion of the bone without any sclerosis or new deposit on the surface, and in some cases the presence of firmer and non-fluctuating portions of the swelling, are the points upon which one relies for diagnosis from abscess. A cyst is more tense than a very soft sarcoma.
Hydatid of a long bone is very rarely met with in this country; I have never seen a case. I mention it now only to remind you that its accompanying eosinophilia is a valuable addition to our means of distinguishing it from sarcoma.
